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Electron energy loss measurements have been performed on annealed polycrystalline KBr-films of about 600 Ä with an energy resolution of about 70 meV and primary electron energies of 51 keV at different temperatures between 7 and 700 °K. The apparatus applied has been described elsewhere 1 . Fig. 1 shows the low energetic part of the spectrum at 80 °K. At room temperature only the peaks a, b, c, and d are observed. When the foil is cooled down the shoulders bt and b2 appear, and the peak c splits into Ci and c2 . The maxima a and b are known as r 3 /2-and r V2-excitons 2 . As a result of recent investigations the following losses, especially the L-exciton, however, undergo a new interpretation. and the plasma loss P.
By means of two-photon-absorption 3 the interband threshold T ^ ->-(or iy -> /Y) 4 was detected under the peak b, what is also indicated by the small maximum bx in both the energy loss spectrum (Fig. 1) and the optical absorption spectrum 5 , which resemble As was suggested by TEEGARDEN and BALDINI 5 and pointed out by ONODERA et al. 4 , d-like bands are essential in the electronic structure of the heavier alkali halides starting from potassium. According to 4 (calculated for KI), the order of bands at the point X in the Brillouin zone is as follows: The top valence band is split into X6~ and X7~ (connected with the /j^-band); X7 + is the deepest conduction band originating from K + 3d-states. The peaks cx and c2 are therefore supposed to be due to transitions from X6~ and X7~, respectively, to exciton states associated with X7 + instead of the former interpretation of c2 as L-exciton. The separation Cj -c2 of 0.24 eV then reflects the splitting X« --X7~. Near 20 eV the same situation is met as near 7 eV. As observed in previous energy loss measurements 6 , there are again some sharp peaks. The first one (g in Fig. 2 ) at 20.03 eV is placed near the first allowed transition in the free K + -ion at 20.23 eV 7 , and at low temperatures splits into two components at 19.89 and 20.12 eV. This splitting of (230 ±30) meV agrees well with the value 269 meV derived from the difference of the series limits 7 for transitions from the spin-orbit split K + 3p-level. Hence, these peaks can be interpreted as / 3 /2-and J" V2-excitons, respectively. The loss at 21.45 eV is attributed to a X-exciton, in analogy to the low energetic structure. A splitting, however, is not resolved.
The separation of the / 3 /2-exciton from the center of gravity of the X-excitons is 2.1 eV for the low energetic excitons compared with 1.6 eV for the high energetic ones. This difference can be explained naturally by the narrower band width of the deeper lying bands. This explanation only holds, if these peaks are attributed to transitions at different points of the Brillouin zone. a -7.2 x 10-4 ±2 x lO" 5 b -5.9 x 10 -4 ±2 x 10 -5 c, g, h ~0 f -1.3 x 10~3±7 x 10 -5 Table 1 . Temperature coefficients in eV/deg determined between 7 and 700 °K for different losses.
Some of the energy losses shift to higher energies with decreasing temperature 6 . The shift is found to be linear within the accuracy of our measurements. Table 1 gives the temperature coefficients. In contrast to the low-lying /"-excitons, the high energetic ones do not shift according to our measurements. This can be explained by assuming that a variation of the interionic distance to the first order only influences the position of the alkali bands with respect to the halogen bands 8 . So the low-lying /"-excitons are affected by thermal expansion of the crystal, and the high energetic ones are not. The half width of the /-excitons jncreases with increasing temperature proportional to \/T 9 .
The big loss (P in Fig. 1 ) at about 14 eV is attributed to the excitation of plasma oscillations of the six pelectrons of the valence band. This interpretation has been confirmed by measurements of the plasma resonance absorption, too 10 .
